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(54) X-RAY DETECTING DEVICE 

(57)Abstract: 

s^rTice If^lVJ^J "f ' u° attenuaUon of X-rays and to realize a long 

service life of the device by covering a photoelectric converting part and an X-ray visible lieht 
IZZTl "^^."T'^^'' °" Y^^-^'''. with a light transmissive and moisture- proof adhSe layer 
CONtTrrnT,nTr.^ adhesive layer. 

1 I u "PP^' °f ^ substrate 1 whose X-ray absorbing power is weak and 

ttn° fi;' 2 fo7reTec\i ' "^'kT r'^'^'""^ '""^""^''^ in weight a d "u^ an Al 

th n aZ I ^°7*""^"S ''Sht and shielding an electric noise is provided. In the centeVof (he 

s wJlk t ''f'*'°A' " ''^'"'^ "'"^ ^ ""^^"^''^^ fil'" 3 whose X-ray abso^ing powt 

s farmed and air ^^""^ *° vapor-deposition on the upper surface 

^aZartt elec^ode fi^^^^^ "r^^T^ "r^"' ^ °f -"^"^Phous silicon, and a 

^ansparent electrode film 6 are formed on the upper surface of the electrode 4. and on its uooer 

Tot covr.H r^-^n:^'"^ a Photoelectric converting part 20 is constituted The converSn^^^^^ 

absorption of the converting part ,s prevented, and the service life can be extended 
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Japanese Pxiblication for Unexamined Pat nt Application 
No. 114780/1989 (Tokukaihei 1-114780) 



A. Relevance of the Above-identified Document 

This document has relevance to all claims / claims 
1-2, 10-11. of the present application. 

B . Translation of the Relevant Passages of the Document 
[PRIOR ART] 

Figure 2 is a vertical sectional view of a 
conventional X-ray detecting device. A substrate 10a is 
an acryl substrate having a thickness of 3 -4mm. An Al 
thin film 11a having the same surface shape as that of 
the substrate 10a is provided on the substrate 10a. 

Further, X-ray visible light converting means 16 
having the same surface shape as that of the substrate 
10a coated with a fluorescent substance which converts 
an X-ray into visible light is bonded over the entire 
upper surface of the photoelectric converting section 
30 opposite the substrate 10a. Then, an Al thin film 
lib having the same surface shape as that of the 
substrate 10a is provided over the entire upper surface 
of the photoelectric converting means 16 opposite the 
substrate 10a. Finally, a substrate 10b which is made 
of acryl (the same material as that makes the substrate 
10a) is bonded over the entire upper surface of the Al 
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thin film lib while having all the components (10a, 
11a, 12, 13, 14, 15, 16, lib) between the substrate 10a 
and the substrate 10b. 
[PROBLEMS TO BE SOLVED] 

In order to solve the foregoing problems, the 
object of the present invention is to provide an X-ray 
detecting device which uses a thin and strong substrate 
to reduce thickness and weight ' of the device and to 
reduce decay of the X-ray through the substrate. 
Further, a polyimido film which is the base material of 
the photoelectric converting section is sealed to 
prolong the life of the electromagnetic wave detecting 
device . 
[EMBODIMENT] 

The following will explain one embodiment of the 
present invention with reference to drawings. Figure 1 
is a vertical cross sectional view of an X-ray, 
detecting device of the present invention. A substrate 
1 is made of a composite of carbon fiber and epoxy, 
which is strong and lightweight, and has low X-ray 
absorbency. The substrate 1 is 3 5 0mm square and has the 
thickness of 0.4mm. An Al thin film 2, 17 />tm thick, 
having the same surface shape as that of the substrate 
1, is provided on a surface of the substrate 1, The Al 
thin film 2 reflects visible light which is generated 
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from an X-ray visible light converting section 8 
(described later) and shields external electric noise. 
The Al thin film 2 at its near center has a polyimido 
film 3 of 125mm square and 125 jim thick having low X- 
ray absorbency. The polyimido film 3 is used as a base 
to form a base electrode 4 made of Al/Cr having the 
thickness of lOOOA is evenly bonded by vacuum vapor 
deposition on the surface of the polyimido film 3 
opposite the Al thin film 2 in accordance with the 
surface shape of a polyimido film 3. A photoelectric 
converting element 5 which is a p-i-a type 
semiconductor diode having the thickness of 10000 A and 
is made of amorphous silicon is evenly formed on the 
surface of the base electrode 4 opposite the substrate 
1, for example, by a glow discharge methodv An ITO 
transparent electrode film 6 is evenly formed on the 
surface of the photoelectric converting element .5 
opposite the substrate 1 in accordance with the surface 
shape of the base electrode 4. These components 3,4,5 
and 6 compose a photoelectric converting section 20 all 
together, and are bonded by an adhesive or the like in 
the vicinity of the center of the Al thin film 2. The 
photoelectric converting section 20 provided on the 
surface of the Al thin film 2 is covered with a 
translucent moisture-proof adhesive layer 7a. The 
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maximum thickness of the translucent moisture-proof 
adhesive layer 7a is, for example, 0.2mm, and it is 
made of EVA (ethylene vinyl acetate) . Thus, the 
photoelectric converting section 20 is completely 
sealed by the translucent moisture-proof adhesive layer 
7a. Further, the X-ray visible light converting section 
8 which converts visible light into X-ray is laminated 
over the entire upper surface of the translucent 
moisture-proof adhesive layer 7a opposite the substrate 
1 in accordance with' the surface shape of the substrate 
1. The X-ray visible light converting section 8 is made 
of paper or a synthetic resin film which are coated 
with a fluorescent substance of GdsOaSiTb. Further, the 
translucent moisture-proof adhesive layer 7b, similar 
to the translucent moisture-proof adhesive layer 7a, is 
evenly laminated over the entire upper surface of the 
X-ray visible light converting section 8 opposite the 
substrate 1 in accordance with the surface shape of the 
substrate 1. The translucent moisture-proof adhesive 
layer 7b is laminated in such a manner that its upper 
surface is parallel with the substrate 1 after 
lamination. Further, a tedlar film™ 9 (a fluoro resin 
film having an Al film caught in the middle) is bonded 
over the entire upper surface of the translucent 
moisture-proof adhesive layer 7b opposite the substrate 
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1 in accordance with the surface shape of the substrate 
1, using an adhesive or the like. 

In the X-ray detecting device having the 
arrangement above, in the case where an X-ray is 
incident on the side of the substrate 1 which does not 
have the Al thin film 2 formed thereon, the X-ray is 
incident on the X-ray visible light converting section 
8 and converted to visible light without being hardly 
absorbed by the components of the X-ray detecting 
device such as the substrate 1, the Al thin film 2, the 
photoelectric converting section 20, the translucent 
moisture-proof adhesive layer 7a and the like. The 
converted visible light passes through the translucent 
moisture-proof : adhesive layer 7a, and then is incident 
on the -photoelectric converting section 5 which makes 
up the photoelectric converting section 20. Note that, 
in the ..case where the visible light which was converted 
from the X-ray in the X-ray visible light converting 
section 8 radiates in a direction away from the 
photoelectric converting section 20, or in the case 
where the visible light does not pass through the 
photoelectric converting section 5 even though it 
radiates toward the photoelectric converting section 
20, the visible light is reflected by an Al sheet 
inside the tedlar film™ 9 and the Al thin film 2 so 
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that it is incident on the photoelectric converting 
section 5. In this manner, the present X-ray detecting 
device is made to improve the efficiency of converting 
X-ray into visible light. As visible light is incident 
on the photoelectric converting section 5, a potential 
difference occurs between the transparent electrode 
film 6 and the base electrode '"4 on the both sides of 
the photoelectric converting section 5. By measuring 
the potential difference, it becomes possible to 
measure the quantity of X-ray radiation which falls on 
the irradiated element. 

Note that, in the present embodiment, Al/Cr is 
used as the material of the base electrode 4; however, 
Al, Ag, Cr, Al/Ag, Cr/Ag may also be used. Likewise, 
EVA (ethylene vinyl acetate) is used as ' the material of 
the translucent moisture-proof adhesive layer 7b; 
however PVB (polyvinyl butyral) may also be used. 
Similarly, Gd202S:Tb is used as the material of the X- 
ray visible light converting section 8; however CaWO^, 
BaFCliEu may also be used. Further, by placing the 
translucent moisture-proof adhesive layer either 
between the substrate 1 and the Al thin film 2 or 
between the Al thin film and the polyimido film base 3, 
it becomes more effective to improve the moisture-proof 
effect . 
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[EFFECTS] 

A carbon fiber board which provides good strength 
even when it is thin and causes low X-ray decay is used 
as a substrate of an X-ray detecting device. This makes 
it possible to reduce the entire thickness and the 
weight of the X-ray detecting device while maintaining 
the same strength as the conventional one. Further, a 
photoelectric convelrting section which outputs an 
electric signal upon induction by visible light which 
is converted from an X-ray through a translucent 
moisture-proof adhesive layer is sealed so as to 
prevent contact with outside air Thus, it becomes 
possible to prevent functional damage due to moisture 
absorption, thereby prolonging the life of the X-ray 
detecting device. Further, sealing the photoelectric 
converting section with the Al thin film protects the 
electric signal which is outputted from the 
photoelectric converting section from electric noise 
exerted from outside of the X-ray detecting device, 
thereby preventing an error in detecting the quantity 
of the X-ray. 
[ABSTRACT] 
(arrangement ) 

An Al thin film 2 which reflects visible light and 
shields electric noise is provided on the upper surface 
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of a substrate 1 which made of a composite of carbon 
fiber and epoxy which is strong, lightweight, and has 
low X-ray absorption. On the center of the Al film 2 is 
provided a photoelectric converting section 20 which 
includes a polyimido film 3 having low X-ray absorption 
provided as a base; a base electrode 4 which is formed 
on the polyimido film 3 by vacuum vapor deposition of 
Al/Cr; a photoelectric converting element 5 made of 
amorphus silicon which is formed on the upper surface 
of the base electrode 4; and a transparent electrode 
film G which is formed on the photoelectric converting 
element 5. The photoelectric converting section 20 is 
covered with a translucent moisture-proof adhesive 
layer 7a and an X-ray visible light converting sect ion 
8 is laminated thereon. On the upper surface of the X- 
ray visible light converting section 8, a translucent 
moisture-proof adhesive layer 7b is laminated and a 
tedlar film™ 9 is bonded thereon. With the foregoing 
arrangement, it becomes possible to prevent functional 
damage which is caused by moisture absorption by the 
converting section 20, thereby prolonging the life of 
the device . 
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